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FOREWORD

THIS PROJECT WAS PERFORMED UNDER THE NATIONAL SHIP-
BUILDING RESEARCH ProGRAM, THE PROJECT, ASPART OF THIS
PROGRAM, IS A COOPERATIVE COST SHARED EFFORT BETWEEN THE
MARITIME ADMINISTRATION, BETHLEHEM STEEL CORPORATION (SPAR-
ROW'S POINT SHIPYARD) AND AVONDALE SHIPYARDS, INC, THE
OVERALL OBJECTIVE OF THE PROGRAM IS IMPROVED PRODUCTIVITY
AND, THEREFORE, REDUCED SHIPBUILDING COSTS TO MEET THE
LOWER CONSTRUCTION DIFFERENTIAL SUBSIDY RATE GOALS OF THE
MERCHANT MARINE AcCT oF 1970,

THE STUDIES HAVE BEEN UNDERTAKEN WITH THIS GOAL IN
MIND, AND HAVE FOLLOWED CLOSELY THE PROJECT OUTLINE APPROVED
BY THE SocleTy OF NAVAL ARCHITECTS AND M ARINE ENGINEERS'

( SNANE) SHIP ProDUCTION COMMITTEE, THE RESEARCH EFFORT FOR
THE PROJECT WAS ASSIGNED, BY SUBCONTRACT, TO BETHLEHEM
STEeL CORPORATION (SPARROW'S POINT SHIPYARD),

MR, HuGH Peck SerRVED AS PROJECT MANAGER FOR BETHLEHEM
STeeL CORPORATION WHILE MR, JOHN PEART, OF AVONDALE SHIP-
YARDS, INC., wAas THE R & D PROJECT M ANAGER RESPONSIBLE FOR
TECHNICAL DIRECTION, EDITING AND PUBLICATION OF THE FINAL
REPORT. PROGRAM DEFINITION AND GUIDANCE WAS PROVIDED BY
tHE MemBers oF THE 023- 1 Surrace PreparaTION CoATINGS CoM-
MITTEE OF SNAME, MR, C, J, STARKENBURG, AVONDALE SHIPYARDS,
INC., CHAIRMAN,

SPeciAL THANKS ARE ALSO GIVEN FOR THE SUPPORT OF

MR, Jack GARVEY AND MR, ROBERT SCHAFFRAN, OF THE M ARITIME



ADMINISTRATION, AND THE CONTRIBUTIONS OF THE FOLLOWING

CORPORATIONS.

ALABAMA DRY Dock AND SHIPBUILDING Co., MOBILE, ALABAMA

AVONDALE SHIPYARDS, INC., NEw ORLEANS, LOUISIANA

BATH IRON WORKS CORPORATION, BATH, MAINE

BAY SHIPBUILDING CORPORATION, STURGEON BAY, WISCONSIN

BETHLEHEM STEEL CORPORATION, BEAUMONT, TEXAS

BETHLEHEM STEEL CORPORATION, 'SAN FRANCISCO, CALIFORNIA

BETHLEHEM STEEL CORPORATION, SINGAPORE

BRristoL STEEL AND IRON WORKS, INC., BrisTOL, VIRGINIA

DRAVO CORPORATION, PITTSBURGH, PENNSYLVANIA

GENERAL DYNAMICS, QUINCY, MASSACHUSETTS

HIGH STEEL STRUCTURES, LANCASTER, PENNSYLVANIA

INGALLS SHIPBUILDING, PASCAGOULA, MIssISSIPPI

JEFFBOAT, INCORPORATED, JEFFERSONVILLE, INDIANA

L OCKHEAD SHIPBUILDING AND CONSTRUCTION COMPANY, SEATTLE,
WASHINGTON

LoNG BEACH NAVAL SHIPYARD, LONG BEACH, CALIFORNIA

M ARATHON LETOURNEAU COMPANY, BROWNSVILLE, TEXAS

MARYLAND SHIPBUILDING AND DRyDock Co., BALTOMORE, MARYLAND

M AXON M ARINE INDUSTRIES, INC., TELL CiTYJ INDIANA

M ARE ISLAND NAVAL SHIPYARDJ VALLEJOJ CALIFORNIA

NATIONAL STEEL AND SHIPBUILDING Co0.;SAN DIEGO, CALIFORNIA

NEwPORT NEWS SHIPBUILDING & DRY DOCK Col,NEwpPORT NEWS,
V IRGINIA

PETERSON BUILDERS, INC., STURGEON BAY, WISCONSIN

WILEY M ANUFACTURING CoMPANY, PORT DEPOSIT, MARYLAND
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AMERON, CorrROSION CONTROL DivisioN, BREA, CALIFORNIA
CARBOLINE M ARINE CORPORATION, ST, Louls, MISSOURI
CARrco, INC., DeTrROIT, MICHIGAN

CHEMICAL SERVICE Co., CLEVELAND, OHIO
DIAGRAPH-BRADLEY, INDUSTRIES, INC., HERRIN; ILLINOIS
Devoe & RAYNoLDS CoMPANY, INC., LouisviLLE, KENTUCKY
DyYykem ComPANY, ST, Louls, MISSOURI

INTERNATIONAL PaINT CompPANY, INC., NEW YORK, NEw Y ORK
JoserH DixoN CruciBLE Cot, JERsey CiTY, NEwW JERSEY
THE LECTROETCH Co0., CLEVELAND, OHIO

MARKAL ComMPANY, CHICAGO, ILLINOIS

MARsH STENCIL MACHINE Co., BELLEVILLE, ILLINOIS
METRON MARKER Co., SoLANA BEACH, CALIFORNIA

JosePH H, MATTHEWS AND Cot, PITTSBURGH, PENNSYLVANIA
MoBiL CHEMICAL COMPANY, EDISON, NEW JERSEY

JOHN P, NisseN, JR., Co., GLENSIDE, PENNSYLVANIA

THE PANNIER CORPORATION, PITTSBURGH, PENNSYLVANIA
PHILLIPS ProCEss Cot, ROCHESTER, NEW Y ORK

SPRAYON ProbpucTs, INC., BEDFORD HEIGHTS, OHIO
TempiL DIVISION, BIG THREE INDUSTRIES, SOUTH PLAINFIELD,

NEwW JERSEY,

WEeBeErR MARKING Systems, INC., ARLINGTON HEIGHTS, ILLINOIS



EXECUTIVE SUMMARY

THE PRIMARY OBJECTIVE OF THIS PROJECT WAS TO ESTABLISH
METHODS AND MATERIALS AVAILABLE FOR MARKING STEEL PLATES
AND SHAPES WITH INSTRUCTIONS AND IDENTIFICATION SO THAT
SUCH MARKINGS NEED NOT BE REMOVED PRIOR TO TOPCOATING, A
PRIME CRITERIA IN CHOSING THE MATERIALS WAS THE COMPAT-
IBILITY OF OVERCOATS WITH SUCH MARKINGS AND THE DURABILITY
OF THE MARKING MATERIALS THEMSELVES,

THE SECOND OBJECTIVE WAS TO DETERMINE THE COLOR CODING
SYSTEMS BEING USED BY THE SHIPYARDS TO IDENTIFY MATERIALS
AND TOATTEMPT TO FORMULATE AN INDUSTRY ACCEPTABLE STANDARD,

THE RESULTS OF THESE EFFORTS ARE AS FOLLOWS:

L

PIGMENTED INORGANIC ETHYL SILICATE VEHICLE MARKING
MATERIALS WERE FOUND TO BE SUPERIOR, THEY ARE BOTH
DURABLE AND ARE RECRATABLE WITH ALL STANDARD MARINE
TOP COATINGS, SEeE FIGURE 1,2,

THEY CAN BE SUCCESSFULLY PACKAGED AND APPLIED ON A
PRODUCTION BASISBY THE USE OF BALL POINT POLY -
ETHYLENEBOTTLES, See FIGURE 1,3,

PAINT TYPE MARKING MATERIALS, SUCH AS NISSEN AND
TEMPIL MARKERS, LEAVE RAISED IMPRESSIONS WHICH ARE
VISIBLE THROUGH SEVERAL LAYERS OF TOPCOATS, See
FIGURE 1,1, ALSO, MOST UTILIZED PAINT TYPE MARKERS
ARE SENSITIVE TO THE STRONGER SOLVENTS USED IN
CHLORINATED RUBBER AND EPOXY COATINGS, AND LIFTING
OR WRINKLING OF THE MATERIAL OCCURS,
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4, A SHIPYARD SURVEY DETERMINED THAT MANY MATERIAL
COLOR CODING SYSTEMS ARE BEING USED BY THE INDUS-
TRY; STANDARDIZATION OF SUCH MARKING CAN BEST BE
ACCOMPLISHED ON A CONCENSUS BASISBY THE F- 25
M ARINE STANDARDS COMMITTEE OF THE AMERICAN SOCIETY
OF TESTING MATERIALS (ASTM),

|E STEEL MARKING 1S ACCOMPLISHED BY THE MATERIAL AND
METHOD IDENTIFIED HEREIN A CONSIDERABLE COST SAVINGS COULD
BE EFFECTED BY ELIMINATING COATING FAILURES AND REWORK
NECESSARY THROUGH THE USE OF IMPROPER MARKING MATERIALS AND/
OR METHODS OF APPLICATION,

THE PIGMENTED INORGANIC ETHYL SILICATE MATERIALS ARE
AVAILABLE BUT CAN NOT BE OBTAINED PREPACKAGED IN THE BALL
POINT TIPPED POLYETHYLENE BOTTLES. SEE FIGURE 1,3, SUFFI-
CIENT INTERST MUST BE GENERATED BY THE INDUSTRY TO JUSTIFY
A SUPPLIER IN PACKAGING THESE MATERIALS AS REQUIRED.

EFFORTS TO ACCOMPLISH THIS WILL BE IMPLEMENTED BY THE

PrOGRAM MANAGER,
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CONCLUSIONS



1. CONCLUSIONS

1. PROJECT RESULTS

THE RESULTS AND CONCLUSIONS OF THIS REPORT ARE SUM-
MARIZED BELOW:

1. A URVEY, SENT TO INDUSTRY, DETERMINED THE
METHODS USED FOR IDENTIFICATION AND INSTRUC-
TION MARKINGS OF STEEL PLATES AND STRUCTURAL
AS WELL AS WHAT TYPE OF COLOR CODING WAS
BEINGUSED. CONCURRENTLY WITH THE SURVEY,
TESTSWERE CONDUCTED TO DETERMINE THE SUIT-
ABILITY OF SPECIFIC MARKING MATERIALS UNDER
WEATHERING CONDITIONS,  ConcLuslons ATTAINED
FROM BOTH THE TESTSAND THE SURVEY, WERE AS
FOLLOWS:

A. FOR OVERCOATING, THE INKS AND THE
INORGANIC ETHYL SILICATE PIGMENTED
MATERIALS PERFORMED MOST SUCCESS
FULLY

B:. PAINT TYPE MARKING MATERIALS LEAVE
RAISED IMPRESSIONS THAT ARE VISIBLE
THROUGH TOPCOATS, (See FIGuRrE 1,1),

C. NSSEN METAL MARKERS, WHICH ARE THE
MOST COMMONLY USED MARKERSBY SHIP-
YARDS, WERE INCOMPATIBLE WITH FOUR
OF THE SIX COATING SYSTEMSTESTED.

M ARKERS OF THIS TYPE ALSO LEFT
1-1



?AISED IMPRESSIONS WHICH WERE VIS
IBLE AFTER TOPCOATING, MAKING THEM
AESTHETICALLY UNSATISFACTORY,

D.PAINT STICK TYPE MARKERS WERE THE

LEAST SATISFACTORY PERFORMERS IN THE
OVERCOATING TESTS, FAILING IN ALL
TOPCOAT TESTS,

PIGMENTED INKS AND DYES PROVED DIF-
FICULT TO OVERCOAT, IN MANY CASES
TOPCOATSHAD POOR ADHESION TO THESE

M aterials

F.INKS, EXCEPT THE PIGMENTED TYPES,

AND DYESHAVE A TENDENCY TO FADE WHEN
EXPOSED TO SUNLIGHT, IN GENERAL,
THESE MATERIALS ARE DIFFICULT TO READ
ON INORGANIC ZINC PRIMERS BECAUSE
THEY ARE ABSORBED INTO THE FILM,

G. THE INORGANIC ETHYL SILICATE TYPE OF

MARKERS PROVED TO BE THE BEST OVER
ALL UNDER ALL TEST CONDITIONSI ~ OnE

OF THE PROBLEMS ENCOUNTERED WITH

THESE MATERIALS WAS FINDING A SUIT
ABLE APPLICATION METHODJ OR ovicss
FOR SHIPYARD USE, FINALLY, ATTEMPTS
TO INCORPORATE THE MATERIAL INTO
VARIOUS DEVICES AVAILABLE LED TO THEIR

SUCCESSFUL INCORPORATION INTO BALL
1-2



Ficure 1.1 - EXAMPLE OF RAISED IMPRESSION THROUGH SEVERAL
LAYERS OF PAINT,



POINT POLYETHYLENE BOTTLES,

H.THE M ARKAL MATERIALS HAD ACCEPTABLE
PERFORMANCE UNDER ALL COATING SYS
TEMS TESTED EXCEPT CHLORINATED RUB
BER, THESE MATERIALS HELD UP VERY
WELL ON EXTERIOR EXPOSURE WHEN
APPLIED TO INORGANIC ZINC PRIMERS AND
VINYL BUTYRAL WAS PRIMERS, HOWEVER,
THEY DID NOT PERFORM SATISFACTORILY
OVER EPOXY PRIMERS,

|. ELT TIP MARKERS WERE INVESTIGATED
AND A SUITABLE TYPE, WITH HEAVY DUTY
REPLACEABLE TIPS AND REFILLABLE
FLUID SUPPLY, WAS OBTAINED, THis
DEVICE PROVED EXCELLENT FOR USE WITH
VERY THIN FLUIDS SUCH ASINKS) DYES)
AND MARKING MATERIALSWITH LOW PIG
MENTATION,

J. ITWAS DETERMINED THAT MOST MARKING
DEVICES CAN NOT ACCOMMODATE OVERHEAD
MARKING, FOR THIS PURPOSE THE BALL
POINT SQUEEZE TUBES, PAINT BRUSH AND
PAINT STICKS WERE THE ONLY SUITABLE
ALTERNATIVES FOR FELT TIP TYPE
MARKERS PRESSURING WOULD BE REQUIRED
FOR OVERHEAD APPLICATIONI

K. ONE OF THE MOST SURPRISING RESULTS
1-4



OF THE TESTSWAS THE FACT THAT OVER
COATING THESE MARKING MATERIALS WITH
ETHYL SILICATE INORGANIC ZINCS DID
NOT, IN GENERAL, PRODUCE THE POOR
RESULTS THAT WOULD BE EXPECTED WHEN
OVERCOATING ORGANIC MARKS WITH
INORGANIC ZINC COATINGS,

L.ONE WIDELY USED MARKING APPLICATION
METHOD WAS FOUND TO BE THE USE OF

AEROSOL CANS CONTAINING PAINTS OF
VARIOUSTYPES,

1,2 CONCLUSI NS FROM' SURVEY
THE SURVEY WAS CONDUCTED IN TWO PARTS EACH OF WHICH
WAS SENT TO THE INDUSTRY, THE FIRST PART INVOLVED
QUESTIONS ON MATERIALS USED AND THE METHODS OF AP-
PLICATION, THE SECOND PART DEALT WITH COLOR CODING,
1, 2, 1 MarkinG MATERIALS AND METHODS
THE RESULTS OF THESE SURVEYSARE ASFOLLOWS:
A, IT was FounD THAT THE MAJORITY OF COM'
PANIESUSE A COMBINATION OF MATERIALS
FOR MARKING, AMONG THE MOST FREQUENTLY
USED WERE A COMBINATION OF PAINT, SOAP
STONE AND CRAYONS,
B, THE MOST COMMONLY USED METHOD OF PAINT
APPLICATION FOR MARKING WAS BY MEANS

OF BALL POINT TUBES, SEE FIGURES 1,2
AND 1,3,
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Ficure 1.2 - INORGANIC
MARKING MATERIAL IN
POLYETHYLENE BOTTLE

FIGURE 1.3 - BALL POINT

POLYETHYLENE BOTTLES




OF ALL THE YARDS SURVEYED IT WAS FOUND
THAT /2% ARE USING THE SAME COLOR FOR
MARKING BY ALL TRADES
A PPROXIMATELY HALF OF THE YARDS SUR-
vEyeD CLAIM THAT THE MARKING MATERIALS
ARE COMPATIBLE WITH THE TOPCOATS THAT
ARE BEING USED, THE SAME NUMBER OF
YARDS DO NOT REMOVE THE MARKINGS PRIOR
TO APPLYING THE TOPCOATING,
WHEN MARKINGS ARE REMOVED BY THE SHIP-
YARD, THE MOST COMMON METHOD USED IS
ABRASIVE SWEEPINGI
TINTING OF PRIMERS FOR UNIVERSAL COLOR
CODING DOES NOT APPEAR TO BE A SATIS
FACTORY METHOD SINCE 33% OF THE YARDS
SURVEYED DO NOT USE PRECONSTRUCTION
PRIMERS, 33% USE A SINGLE PRECONSTRUC
TION AND 33% VARY PRECONSTRUCTION
PRIMERS IN ACCORDANCE WITH THE SPE
CIFIC CONTRACT!
FOR THE MAJORITY OF YARDS APPLYING A
PRECONSTRUCTION PRIMER INORGANIC ZINC
TYPES ARE THE MOST COMMONLY USED, 10
ACHIEVE A COLOR STANDARD WITH THESE
COATINGS IS IMPRACTICAL BECAUSE THE
MANUFACTURERS USE DIFFERENT COLORS FOR
THEIR BASE PRODUCTS,
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H, MOST OF THE YARDS USING COLOR CODED
STEEL USE ORGANIC PAINTS FOR THAT PUR-
POSE AND FOLLOW ASTM ' DESIGNATIONS FOR.
STEEL TYPE COLORS,
1,3 CONCLUSIONS FROM TESTS
TESTS CONDUCTED INCLUDED BOTH SALT FOG TESTS AND EX-
TERIOR EXPOSURE TESTS, CONCLUSIONS FROM THESE TESTS
WERE ASFOLLOWS:
A, THE INORGANIC BASED MARKING MATERIALS PROVED
TO HAVE THE BEST PROPERTIES OVERALL, THEY
HELD UP WELL UNDER EXTERIOR EXPOSURE CONDI-
TIONS AND PERFORMED SATISFACTORY IN TOPCOAT
COMPATIBILITY WITH ALL COATING SYSTEMS TESTED,
SINCE THESE MATERIALS PROVED TO HAVE THE MOST
DESIRABLE PROPERTIES ONE OF THE PRIME OBJEC
TIVES OF THIS PROJECT WASTO FIND A SUITABLE
CONTAINER TO USE WITH THE INORGANIC MARKING
MATERIALS, AS A RESULT, THESE MATERIALS HAVE
BEEN SUCCESSFULLY INCORPORATED INTO BALL POINT
POLYETHYLENE MARKERS, SUPPLIERS OF INORGANIC
BASED MARKING MATERIALS HAVE EXPRESSED
INTEREST IN THE PACKAGING OF (OR HAVING PACK
AGED) THESE MATERIALS IN POLYETHYLENE BOTTLES,
SOME OF THESE BOTTLES HAVE A SPONGE INCOR-
PORATED INTO THE CAP WHICH WIPES THE TIP EACH
TIMEIT ISREPLACED,

1-8
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ACTION & RESULTS



2. PROJECT PLAN OF ACTION & RESULTS

2.1 OBJECTIVES

THE OBJECTIVES OF THIS PROGRAM WERE TWOFOLD, FIRST,
THE REMOVAL OF MATERIALS PRIOR TO TOPCOATING APPLICA’
TION HAS BEEN A COSTLY OPERATION FOR THE SHIPYARDS,

M ETHODS AND MATERIALS WERE TO BE DETERMINED THAT WOULD
NOT NECESSITATE THIS,

SECONDLY, THE MULTITUDE OF MATERIAL CODING SYSTEMS IN
USE HAS BROUGHT ABOUT CONFUSION AND COSTLY MISTAKES,
TOWARDS THIS END A STANDARD CODING SYSTEM WAS INVES-

TIGATED, THIS STUDY ADDRESSES THESE PROBLEMS AS
FOLLOWS:

2.2 GENERAL APPROACH
PHASE | OF THE PROJECT WAS TO QUERY THE INDUSTRY AND
THEREBY DETERMINE WHAT MARKING MATERIALS AND METHODS
WERE BEING USED, THE METHODS OF APPLICATION AND THE
ACCEPTABILITY OF THE SYSTEM BY THE BUILDER, ALSO,
WHAT COLOR CODING METHODS WERE BEING USED AND THE
SPECIFIC PROBLEMS RELATED TO THE USE OF SUCH MARKINGS,
PHASE Il WAS THE TESTING AND EVALUATION OF THE VARIOUS

MARKING MATERIALS AND THEIR METHODS OF APPLICATION,

M ATERIALS TESTED INCLUDED:

1. PaINT 5. PAINT STICKS

2. DYEs 6. PIGMENTED INORGANIC V E-
3. INK's HICLES

4. STAINS /. PIGMENTED INKS

2-1



2. 2.1 MAaRKING METHODS AND MATERIALS TESTED
MANY TYPES OF COMMERCIALLY AVAILABLE MARKING
METHODS WERE TRIED, THE VARIOUS MATERIALS,
AND THE TRADE NAME UNDER WHICH EACH KNOWN, IS
LISTED BELOW, (FOR THE COMPLETE ADDRESS AND
NAME OF THE SPECIFIC MARKETING COMPANY, SEE
THE LI1ST OF SUPPLIERS ON PAGE VII)

1. POLYETHYLENE BOTTLES WITH STEEL BALL
POINT TIPS, (MARKAL, DIAGRAPH, MAGIC
MARKER)

2. SQUEEZE TUBES WITH STEEL BALL POINT
TIPS, (NisseN, TEMPIL, NEWPORT NEWS
SHIPBUILDING)

3. SELF FEEDING BRUSH PENS, (CARCO)

4.  FELT TIP MARKER, PERMANENT TIP,
(SANDORD, DixON)

5. FELT TIP MARKER, REPLACEABLE TIP, RE-
FILLABLE INK SUPPLY, (MARsH, CARCO)

6. POLYETHYLENE BOTTLE WITH PRESSURE 'FED
FOUNTAIN BRUSH, (Dykem)

7. PAINT STIcK, (MARKAL, DixoON)

8. BrRusH, (PENAMARK, DYKEM)

SEVERAL EXAMPLES OF THESE MATERIALS AND THEIR
APPLICATION METHODS ARE SHOWN IN FIGURES 2,1
THROUGH 24,
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FIGURE 2.1 - BALL POINT
SQUEEZE TUBES

haiast

FiGURE 2.3 - REPLACEABLE
FELT TIP PENS

RS

FiGURE 2.2 - SELF FEEDING
BRUSH PENS

2 ..

FiGURE 2.4 - POLYETHYLENE
BOTTLE WITH PRESSURE FED
BRUSH
2-3



2.2.1.1 ResuLTsor SurvEY
THE FOLLOWING TWO PART INQUIRY WAS
SENT TO VARIOUS SHIPYARDS AND STEEL
FABRICATING COMPANIES TO DETERMINE
WHAT MARKING AND CODING METHODS WERE

CURRENTLY INUSE,  parT ONE INvOLVED
MARKING METHODS WHILE PART TWO INVES-

TIGATED CODING,  The NUMBERS AFTER
EACH QUESTION INDICATES THE NUMBER OF
AFFIRMATIVE RESPONSES GIVEN TO THE

PARTICULAR QUESTION:
INQUIRY PART ONE--MARKING METHODS

1. WHAT MARKING METHODS ARE USED BY TRADES IN YOUR COMPANY?
A. STEEL LETTER AND NUMERICAL PUNCHES ( 6)
B. PAINT (21)
c, CHALK (7)
D, SOAPSTONE (13)
E. INK(D)
F. CRAYON OR PAINT STICK ( 14)
G. DYE (1)
H. PeEnciL (1)

1. ELECTRIC ENGRAVING (1)
2. WHOMANUFACTURES THE MARKING MATERIALS USED IN YOUR COM-

PANY?
A. YOUNG BROS, STAMPWORKS, MUSCATIVE, lOWA

B. JoHN P. NisseN, JR, GLENSIDE, PA, (11)

c. JoserH DIXON CruciBLE Co., Jersey CiTy, N, J, ( 9)
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D. SaNFORD COMPANY, BELWOOD, ILLINOIS (2)

E. INTERNATIONAL PAINT CoO., UNION, N, J,

Fi.  MARKAL Co., CHICAGO ILLINOIS (6)

G, RustoLEuM (2)

H. PiTTsBURGH PLATE GLAss Co., (1)

I. JoHNSON PAINT Co., PITTsSBURGH, PA, (1)

J. NATaHOLA, C, B, CrystAL Co., NEw YORK, N, vy, (1)
k. MAB PantCo, (1)

L. ST, Louis CRAYON & CanbpLE Co., (1)

M. BeroL CoRPORATION, DANFORD, CONN, (1)

N. Mip-WEst CrRAYON WoORKS, ST, Louls, Mo, (1)

0. MARsH STENCIL MACHINE COMPANY (1)

P, FABER-CASTELL, INC., NEWARK, N, J, (2)

Q. PaciFic AErosoL, INC., SAN LEANDRO, CALIF, (1)
R. IDEAL STENCIL M ACHINE CoO., BELLEVILLE, ILL, (1)
S+  NewproRT NEws SHIPBUILDING (1)

T. CROWN INDUSTRIAL ProbucTts Co, (1)

U. SHERWIN WiLLIAMS (1)

WHAT TYPE OF MATERIAL (S) IS USED FOR MARKING?

A. PAINT (19) E. CRAYON (7)

B. INK(5) F. STEEL STAMP (2)
c. Srain (0) G, CHALK (2)

D. Dye (1) H, SOAPSTONE ( 4)

WHAT TYPE OF DISPENSING METHOD IS UTILIZED WITH MARKING
MATERIALS?
A. BALL POINT TUBE (13) H, STEEL STAMP (2)

B, BALL POINT POLY BOTTLE ( 3) 1. FELT TIP PEN ( 4)
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c. BrusH (4) J. ROLLER (2)

D, CRAYON (15) K. SPRAY CAN ( 6)

E. CHALK (9) L, BAMBOO PEN & INK POT
F. SOAPSTONE( 12) M. OiL PeENCIL (1)

G. LAC STICK (0) N. ELECTRI C ENGRAVER (1)

5, ARE STANDARD COLORS USED FOR VARIOUS TRADES OR DO ALL

TRADES USE THE SAME COLORS?
A. SAMECOLOR( 13)
B, STANDARD COLORS ( 4)
C. ONLY INSPECTORS USE DIFFERENT COLORS (1)
WHAT TESTING METHODS WERE EMPLOYED IN DETERMINING THE
SUITABILITY OF THE MARKING MATERIALS USED?
A. MANUFACTURERS RECOMMENDATION (1)
B. FIELD TRIAL (13)
C, LABORATORY (3)
D. NonNE (3)"

7, ARE MATERIALS COMPATIBLE WITH CURRENTLY USED TOPCOATS?

As YEs (8)
B, EXPERIENCED BLEED THROUGH (1)
C, MARKS ARE RAISED (1)

D, MARKS ARE REMOVED (3)
E, No (7)

I
8. ARE MATERIALS COMPATIBLE WITH STEEL AND/OR CURRENTLY

USED PRECONSTRUCTION PRIMERS?
A, YEes (15)
B, No REBLASTED (1)

c, Not ALwAys (1)
2-6



9. IFINCOMPATIBILITY EXISTS, WHAT REMOVAL PROCEDURE IS
FOLLOWED PRIOR TO TOPCOATING?
A. ABRASIVE SWEEPING OR ABRASIVE BLASTING (8)
B, NOT REMOVED ( 7)
C. SoLvenTts(3)
D, WIRE BRUSH OR HAND TOOLS ( 3)
E. SEALER APPLIED (2)

10. ESTIMATE THE COST SAVINGS ASSOCIATED WITH USING A
MATERIAL FOR MARKING THAT WOULD NOT REQUIRE REMOVAL
PRIOR TO TOPCOATING WITH ANY COATING MATERIAL.

A.1- 2% OF BLASTING COST (1)

B. SeveraL Hourson 127 X 30’ piate Q)

c. $20,000 (1)

D, CoNSIDERABLE (1)

E. Cost OF LABOR, THINNER, RAGS, STAGING (1)

F.700- 800 MANHOURS PER VESSEL (1)

G. CAN EASILY RUN IN EXCESS OF $50, 000 vearLy De-
PENDING ON AMOUNT OF STEEL WORK DONE (1)

11, ADDITIONAL COMMENTS OR SUGGESTIONS WHICH COULD BE USE-
FUL IN SELECTING MARKING MATERIAL AND APPLICATION

MEDIA,

A, MATERIAL SHOULD BE WELDABLE AND NON-TOXIC WHEN
BURNED

B, PRESSURE SENSITIVE TALE WITH INFORMATION WRITTEN
ON TAPE,

C. MARKINGS ON PLATE TOPS AND EDGES,

D. NEED REFILLABLE MARKERS,
2-7



4

A MARKING MATERIAL THAT WOULD BE LEDGEABLE ON NON-
COATED STEEL, BUT WOULD ALSO BE VISIBLE THROUGH A
PRIMING COAT, WOULD BE OF GREAT HELP, THE MARKING
MATERIAL, WHICH COULD BE SEEN THROUGH THE PRIMER
MUST BE ERADICATED BY THE FINISH,

F.  THE MEDIA SHOULD BE A HAND CARRIED PAPER WRAPPED
CRAYON TYPE EASILY STORED, AND NON-LEAD AND NON
DESTRUCTIVE TO A PRIMER OR FINISH,

G.  WouLD LIKE TO see REGULATIONSTO INDICCATE ON MARKER
JUST WHAT PAINTS AND MATERIALS IT WOULD BE COMPAT-
IBLE WITH WHEN OVERCOATING, ALSO, MATERIALS OR
METHODS NECESSARY FOR ERADICATION SHOULD SAME BE
INDICATED,

H.  No PROBLEMSWITH CURRENT MATERIALS,

1, A MARKING PAINT OR MATERIAL IS NEEDED THAT IS COM-
PATIBLE WITH INORGANIC ZINC ASWELL AS ORGANIC TOP-
COATS.

INQUIRY PART TwoO--CoLOR CODE STANDARDIZATION:
ARe PLATES AUTOMATICALLY ABRASIVE BLASTED?
A YES(14) B, No (10)
ARe SHAPES AUTOMATICALLY ABRASIVE BLASTED?

A. YES(15) B, No (10)

AR PLATESAUTOMATICALLY COATED OR ARE THEY HAND

SPRAYED?

A, AUTOMATICALLY (10) B, HAND (13)

. ARE SHAPES AUTOMATICALLY COATED OR ARE THEY HAND

SPRAYED?
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A, AUTOMATICALLY (7) B, HAND (14)

5. ARE PLATES AND SHAPES PROCESSED THROUGH THE SAME OR
DIFFERENT UNITS?
A. SAME( 13) B. DIFFERENT (4)

6. IF A PRECONSTRUCTION PRIMER IS USED, WHAT IS THE
GENERIC TYPE?
As EPoxY ( 3) D, RED LEAD PRIMER (1)

B. INORGANIC zINC (10) E, VINYL BUTYRAC WASH

C. ALKYD-ZINC CHROMATE PRIMER (1)
(3)
7. IF A PRECONSTRUCTION PRIMER IS USED, WHO 1S THE MAN-

UFACTURER?

A, AMERON (2) E, PORTER (2)

B, INTERNATIONAL (7) F, ATLAS PAINT& VARNISH (1)
c. BLP (1) G. MoBIL (1)

D. KANsAl PAINT (1) H. DeEvoEe (1)

8. ARE DIFFERENT STEEL GRADES COLOR CODED FOR IDENTIFI-
CATION?
As Yes (18) B.No(4)
O.  WHAT COLOR STANDARDS ARE USED IF STEEL IS COLOR CODED?
As (1) A131-MILD-ABS craDEA, B, C, CS-RED
(2) A212-BOILER & PRESSURE VESSEL-HI-TEMP-BLACK
(3) A514-517-SSS100 EXTRA H1 STRENGTH-GREY
(4)  HY80-NAVY MIL-S-16216-GREEN
(5) A441-MARIGAVERSE V ANADIREM TRI-TEN
SHEFFIELD HI STRENGTH "B"- LIVE

(6) HT-NAVY MIL-5-16113-BLUE
2-9



B. (1) GrRaDE A MILD STEEL WHITE STRIPING
(2) GRADE B MILD STEEL Y ELLOW STRIPING
(3) GRADE CS MILD STEEL ORANGE STRIPING
WITH BLACK HASH
MARKS
(4) GraEDS  MiLD SteeL ORANGE STRIPING
(5) AH- 36 H,T, S, OLIVE STRIPING
(6) AS17F HiGH YIELD RED HASH MARKS
C, (1) ASTM A-537 WHITE
(2) ASTM A-36 RED-WHITE
(3) ASTM A-572 Gr,42 MODIFIED  GRreen-BLUE

(4) ASTM A-512 Gr, 55 ORANGE-WHITE

(5) ASTM A-283 GR, C

(6) ABS Grabe DS NorMmALIZED

@) ABS Grabe DS NorMmALIZED
Min YieLo 36 KSI

( 8) ABS  Graoe EH-36

(9) ABS  Grape EH-36

(10) ABS Grabe EH-32

GREEN-WHITE
BrOWN

BrowN-PURPLE

ORANGE
GREEN

Y ELLOW

(11) ABS GrabeAH-36 BLUE
D . (1) ASTM STANDARDS
E. (1) ARS GREEN
(2) T-1 RED
(3) A-441 TriTen YELLOW

(4) 1045 & HicHer
(5) CorTeN A-588, A-242
(6) 4140

2-10
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( 7) ASTRALLOY

(8) WEARALLOY

(9) 40/50
(10) ExTEN
(11) MAYARI
(12) AR-360
(13) AR-400
(14) AR-321
(15) 4340
(16) 2%
(17)  KFG
(18) KFG 2%
(1) A

(2) B

(3 ¢

(4) N

(5)  ASTM
(6) DH

(7)  EH

(§) cS

(1) ASTM STANDARDS
(1) MiLD STEEL
(2) HTS
(3) HY80
2-11

YELLow WHITE
YELLOW RED

BLue WHITE (PLATE)
WHITE GREEN

RED GREEN

WRITTEN ON GREENBACK-
GROUND
WRITTEN ON GREEN BACK-
GROUND

WRITTEN ON GREEN BACK-
GROUND

WHITE

ORANGE

PINK

ORANGE & PINK

BLAck

WHITE

ReD

GREEN

YELLOW

GRAY

PINK

BLUE

YELLOW
GREEN

BrOwWN



(1)
)
®)
(4)

J. @)
)

K. (1)
)

L. (1)
)
®)
(4)
©)
(6)

MILD STEEL

HTS

STS

HY80

HY80

Cor-TEN

HY80

REMAINDER Y ELLOW

MiLD SteeL M1 L-S-22698

HTS MI L-S-24094
HY80 MI L-S-16216
HY100 MI L-S-16216
STA M L-S-20154
HY90
ASP

NON-MAGNETIC

YELLOW
GREEN
ReD
BROWN
PINK
ORANGE

BrOwWN

YELLOW
DARK GREEN
BROWN

DARK BROWN
ReD

BROWN
LiGHT BLUE

BLACK

M. (1) INGALLS SHIPBUILDING M ANUFACTURING STANDARD

PROCESS,

10. IF CcOLOR CODING IS USED, WHAT IS THE MODE OF APPLICA-

TION?

A. TINTING PASTE ADDED AT JOB SITE TO PRIMER (2)

B, TINTING PASTE ADDED BY PAINT COMPANY AT FACTORY (4)

C. Z1G ZAG LINES,

ADDED AT AUTOMATIC UNIT (3)

D. SASH BRUSH OR ROLLER (2)

STRIPING, OR OTHER CONFIGURATION

E. SPRAY CAN-MANUAL APPLICATION (11)

11. IF COLOR CODING IS UTILIZED, IS COLOR PERMANENCE
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SATISFACTORY FOR IDENTIFICATION AFTER EXTERIOR EX-
POSURES OF SIX TO EIGHT MONTHS?

A.Yes( 15) B. No (3)
12. IsA SINGLE PRECONSTRUCTION PRIMER USED OR DOES THE
PRIMER VARY BY CONTRACT?

a. SineLe PCP ( 7)
B. VARIES BY CONTRACT (9)
C. Do NOT USE (7)

13 ADDITIONAL COMMENTS OR SUGGESTIONS WHICH COULD BE
USEFUL IN STANDARDIZING A COLOR CODE FOR STEEL IDEN-
TIFICATION.

A. WEARE CONTEMPLATING COORDINATING OUR OWN COLOR
CODING WITH THAT USED BY ASTM TO AVOID CON-
FUSION AT THE MILL WHERE OURS DIFFER FROM A6, AT
THE PRESENT THE COLOR CODE FOR STEEL FOR USISTO
OUR OWN CODE, WHEN REQUESTED, EVEN IF IT DIFFERS

FROM AG.

B. DEveLopr UNIVERSAL COLOR CODE SYSTEM FOR STRUCTURAL
ANDABS GRADE STEELS THAT CAN BE UTILIZED WITH
VARIOUS CONSTRUCTION PRIMERS WITH NECESSARY TINT
ING MATERIALS.

C. THE PRINCIPLE OF COLOR CODING BY THE INDUSTRY WITH
CERTAIN STANDARDS APPEARS VERY HELPFUL.

D. SHOULD BE DONE AT STEEL MILL, AROUND ALL EDGES AND
ZI1G-ZAG THROUGH MAJOR SURFACE AREAS,

E. PAINT USED FOR IDENTIFICATION PURPOSES SHOULD BE

COMPATIBLEWITH ALL OTHER PAINT APPLICATIONS SUCH
2-13



ASEPOXY, VINYLS, ETC., AND SHOULD BE A BASE PRIMER
FOR ALL OTHER COATINGS.

F. COLORS USED SHOULD VARY ENOUGH TO BE READILY RECOG-

NIZABLE. (SOME COLORS USED DO NOT HAVE ENOUGH
VARIANCE TO BE EASILY DISTINGUISHABLE FROM EACH

OTHER)

2.2.1.2 TvypPICAL INDUSTRY STANDARD

A.

INGALLS SHIPBUILDING COMPANY’S
STANDARD PROCESS FOR M ARKING STEEL
AND ALUMINUM PLATES AND SHAPES,

ON A PARTICULAR CONTRACT, ISSHOWN
ON THE FOLLOWING PAGES, THIS IS

A TYPICAL STANDARD USED BY ONE
COMPANY, BUT. IT COULD VERY WELL BE
USED TO INITIATE AN INDUSTRY WIDE

STANDARD.
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M. , j ATTACHMENT (4)

.W——- B T &ﬂd 41{3/7 m. ——
Hid

n ALLS SHIPRUILDIRG L. N. ell ! 904-016 A
InG ’ g CONCUR: gy A DATE EFFECTIVES
Likcon - 5. T. %5 sm{’pew 2 May 1977

rFAGLCE: (o2 o

MANUFACTURING STANDARD PROCESS 1 y
380D\ c -

Au@,g_ﬁr ATEST AR
e ], J. J?Ie‘éio%‘l:o 6. W. Moore

TS ATUMIWOM, MILITARY CONTRACTS, COLOR CODING

OF

A. PROCESS

1. Toensure that the Naval requirement is net for alumnum (plates and shapes)
identification throughout storage and fabrication, and that the system provides
the means of identification of material fromreceipt to assenbly build-up.

2. ldentify the incoming alumnumas it is received against the purchase order,
bill of-lading, or other receiving document. Determine the color code to be
applied by conparing the receiving data with the specification nunber and

description appearing in Table | and IL

2-15
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=
INGALLS SHIPBUILDING

NUMBER

MSP 90),-016 A, 2
TABLE I (PLATE) '
DESICNATION/GRADE COLOR SPECIFICATION DESCRIPTION
LA Yellow QQ-A-250-20 SUSEH116 ox 117
1c Blue QQ-A-250-10C 5hshE3Y
AA Red QQ-A-250-8D 5052-H22 or H32
AR Green QQ-A-250-9 S56R112
A7 Black MIT~F~17132 6061TY
Floor Plate
Rolling Pattern B
GD Light Grey Q,Q—A—250;-19 5086H112
IP Orange QQ-A-250-7D 5086H32
IE Purple QQ-A~-250-19 - 5086H116
v Brown QQ-A-250~9 54368321
10 Olive QQ-A~250-11 60617651
M Ivory QQ-4-250~11D 606176
ML Dark Grey  QQ-A-250-7 . 5086H112
TABLE IT (SHAPES)
DESIGNATION/GRADE COLOR SPECIFICATION © DESCRIPTION
B Yellow QQ-A-200-7C 5L56H111
ID Blue QQ-A-200-6 SLSLH1T
IN Red QQ-A~200-8C 606176
IF Green QQ-A~200-5 50865111

3¢ All Tranian material will be col

regular color coding.

or coded with a gold stripe in addition 4o ‘the

2-16
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L iton

r—‘ INGALLS SHIPBUILDING NUMBER lREv PAGE OF

L, After the plate or shape has been delivered to its first "resting place"
along the line, apply the proper color paint corresponding to the pilot
spot color. :

CAUTION

Safety precaution, as specified in the LSS
Safety Manual, shall be observed during all
painting operations.

A. TIDENTIFICATION OF PLATES

1, TUsing an aerosal spray can coat each of the two (2) corners of plates
on the side facing "UP", (See Figure 1). ' - }:;! .

FIGURE 1

B, IDENTIFICATION OF SHAPES (Angles, Pt gnd I beams
o channels and flat bars)

1. Using an aerosol can é,pply a coating on one end section (approximately
2 inches) on both the outside and inside of the shapes, (See Figure 2).




Litton

INGALLS SHIPBUILDING . NUMBER REV 'PAGE OF

904~016 Ay b Y

C. IDENTIFICATION OF SMALL PARTS AND MATERTAL

Te

Small parts, plates, and shapes shall be identified by letter designation’
Table I and IT, :

QUALITY ASSURANCE PROVISIONS

1.

2'

3

The Receipt Inspector shall verify application of proper color code duxrin,
receipt inspection.

" The in-process inspector shall verify that all applicable material is

color coded.

If an inspector finds any applicable material that is not color coded
or improperly coded, a Nonconformance Record, form F~187, shall be
prepared in accordance with S.P. 16210.65.

CORRECTIVE ACTION

1. Reldentify all material %o approved documents when either original

identification was incorrect or through lost identity. On material
to be reidentified remove all brevious traces- of coloring with approved

- - solvents or steel wire brushes before applying new color coding,




'ATTACHMENT (3)

m
3

4

it

13
i

g

¥
v

EHGALLS SHIPBUILEING

APPROVED EY:

_ ﬁ 54,,_/4: z”:/f?fjﬁ/xf’ 90L4-007

MSP NO:

KREV:

HMANUPACTULING STANDARD PROCESS

senew

7
CoRGURT ) a4/ * AT T EFFECTIVE:
| V- Gl e i PAGE:
{ F. R:)\s‘scup %/7;:, 1

OF:

6

AUTHENTICATED: PRLPARED BY:

(48P)

ol

T, Luckey o

Lo

S e

N

TITLE

STFEL, MILITARY CONTRACTS, COLOR CODING OF (LHA AND DD)

P

P

A,

1.

2.

F—

PROCESS

o ensure that the Naval requirezent is met for gteel (plates and
shapes) identification throughout storage and febrication, and
that the system provides the means of identification of material
from receipt 4o assembly build-up. ‘The Quality Assurance Plan
for LHA-1 Class Ship specifies that a color code system shell be
used. ’

Identify the incoming steel as it is received against the Purchase
Order, Bill of Lading, or other receiving document. Determine the
code color to be applied by compering the receiving data with the
specification number and description appearing in Table I.

IR ML IR AT AT

FORNM H- 3620



" MSP 904-007 Page 2 of 6

DESIGNATION COLOR

TABLE T

SPECIFTCATION

VA Orange
XB Olive
XC Dark
Gray
AX Purple
XD ' Green
XE Green
X" Brown
MM Red

MIL~S~20,113A
(Modified)

ASTM-AL1
ASTM-A2}42

ASTM-A2];2

MIL~S-20166

MIL~-S-16113C

MIL-S-16216

. ASTM-A36

DESCRIPTION

Material under 4 inoch thick to be
furnished as rolled, tenzile to be
90,000 PSI maximum.

Charpy impacts to be waived on
thickness over % inch to 5/8 inch
excl.

Supplier to perform nonductility
testing of material 5/8 inch thick
and heavier in lieu of Charpy im-
pacts per paragraphs h.6.3 and
L4.5.3 1ine E of Amendment # 1 -
above. '

Plates & Shapes USé: Tri-Ten
Sheffield: H1-Strength "B"
Yoloy: ALl1 Republic: ALl1

Plates & Shapes USS: Corten,
Sheffield: Hi~Strength "A"
Republic: 50

Type .2 Structural Steel Channel,
A2L2 Typ. 50,000 PSI yield,
70,000 PST tensile, ultimate
percentage of elongation rot
required. :

Steel Structural Shapes; Weldable
Medium Carbon and High Tensiles
Hull & Structural - Grade HT -

Type U

Steel Plates, High Tensile (HT)
Hull and Structural Type I, Class U

Steel Plates, Alloy, .Structure.l,
High Yield Strength HY-80

Steel Shapes, MM Grade Steel.

FORM NO, R-~678




XJ

HC

g K

Yellow

Blue

Red

Red
and
Ivory

NOTE

MSP 904-007 Page % of 6

MIL-S-20166

MIL-S5-20154

MIL-S-22698A

MIL-S~-226984

The second color shall be
applied adjacent to the

first.
Red

Brown
XY-80

Blue
HY=-80

Brown
HY--80

Blue
HY-100

Black

ASTM-A131

MIL-S~22664
(Ships)

MIL-S~22664
(Ships)

MIL-S-22958

MIL~-S-22958

ASTM-A537

Steel Structural
Shapes; Weldable
Medium Carbon and
High Tensiles;

Hull and Structural
- Grade M Type U

High Yield
Plates HY-100

Steel Plate, Carbon
Structural, for
Ships, Type 1

Class A, B, or C

as Rolled

Steel Plate Carbon
Structural, for
Ships, Type 1 Class
D as Rolled

Mild Steel Shapes

Steel, Alloy,
Extrusions,
Structural Shapes
(HY-80 and HY-100)

Steel, Alloy
Extrusions (HY-80
and HY-100)

Steel, Alloy,
Shapes Hot Rolled
Structural (HY-80
and HY-100)

NOTE

Bars only

Steel, Alloy Shapes :
Hot Rolled, Struc-
tural (HY-80 and
HY-100)

Fire Box Quality,
Impact Testing

Requirements seme %
as for Type A Steel .

2-21
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XY lvory ASTM-A517 IChar p}/ V- Not ch
ac
LBS at -

Va%g I:of 15

Transverse | npact

Test from eac
Plate as Rolled,
Testing, to be
WtnesSed by ABS

Surveyor
GR Bl ack QQ S-691C Steel Plate, Carbon-1
and Silicon, Carbon
lvory Mol ybdenum Al | oys
Eotholkiﬁw_&N%rlne
oi ler Quali
Class "E" g

3. Al in-process material received undergoes a cleaning process

through the wheelabrator, prior to cutting. Al rust and
previous markings will be removed at this operation. After

the cleaning is acconplished, a pilot color spot shall be
applied imediately to the material for |ater identification.

NOTE

Cl ose attention nust be given to the
proper selection of the pilot color
spot at this point. Incorrect pilot
color spot will result in incorrect
color coding, resulting in |oss of
material identity.

4 . After the Plate or shape has been delivered to its first
"resting place" along the [ine, apply the proper color
paint corresponding to the pilot spot color.

CAUTI ON

Safety precautions, as specified in the
LSS Saf et?/ Manual , shall be observed
during all painting operations.

3. _| DENTI FI CATI ON_OF PLATES

1. Using an aerosal spray can coat each of the four (4) corners of
plates on the side facing "UP", (See Figure 1).

2-22
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Ty
Ay “./
FIGURE 1
C. JDENTIFICATION OF SHAPES (Angles, "I" and I beams
u channels and flat bars)

1. Using an aersol can apply a coating to each end section
(approximately 2 inches) on both the outside and inside
of the shapes, (See Figure 2).

2-23
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MSP 904-007 Page 6 of 6
D. | DENTI FI CATION OF SMALL PARTS AND MATERI AL

1. Smal| parts, plates, and shapes shall be identified as per
section B and C as required.

E. QUALITY ASSURANCE PROVI SI ONS

1. The Receipt Inspector shall verify application of proper
col or code during receipt inspection.

2. The in-process inspector shall verify that all applicable
material is color coded,

3, If an inspector finds any applicable material that is not
color coded or inproperly coded, a Deficiency Report shall
be prepared in accordance with Operating Instruction 704-1.2
"Use of Deficiency Report".

F. CORRECTIVE ACTION

1. Reidentify all material to approved documents when either
original tdentification was incorrect or through lost identity
On material to be reidentified remove all previous traces of
coloring with a\oproved solvents or steel wre brushes before

appl yi ng new col or codi ng.




2. 2.2 Exrosure TESTS

TABLE 1, IN THIS REPORT, IS A LISTING OF
THE TOPCOATING TESTSUSING THE TYPES OF
COATINGS COMMON TO THE MARINE INDUSTRY
OVER VARIOUS TYPES OF MARKING MATERIALS.
EACH OF THE NUMBERED PANELS INDICATED IN
THE TABLE WERE EXPOSED IN A SALT FOG
CHAMBER FOR 2,500 HOURS, AFTER WHICH THE
ADHESION OF EACH WAS TESTED BY PROBING WITH
A KNIFE, A RATING SYSTEM FROM TEN TO ZERO
WASUSED, WITH TEN BEING EXCELLENT ADHESION
AND ZERO INDICATING A COMPLETE FAILURE. ANy
RATING BELOW SEVEN WAS CONSIDERED TO BE UN
SATISFACTORY, ALL MARKING WAS DONE ON
PANELS PRIMED WITH INORGANIC ZINC PRECON
STRUCTION PRIMER.
THE FOLLOWING COATING SYSTEMS WERE TESTED
AS TOPCOATING MATERIALS OVER ALL MARKS:

1. WASH PRIMER/SILICONE ALKYD

2. CATALYZED EPOXY

3. CHLORINATED RUBBER

4. SINGLE PACKAGE EPOXY/SILICONE ALKYD

5. BITUMINOUS ALUMINUM FILLED

6. INORGANIC ZINC
DURING THE TEST SIX MARKING MATERIALS PER-
FORMED SATISFACTORILY. IN ADDITION, THREE
OTHER MARKING MATERIALS HAD ONLY ONE FAILURE.
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TABLE 2 INDICATES THE PERFORMANCE OF
MARKING MATERIALS IN THE SALT FOG
STUDY AND RELATES WHETHER THE PERFORM-
ANCE WAS ACCEPTABLE OR UNACCEPTABLE,
TABLE 3 RATES THE SYSTEM TESTED AND
SHOWS WHEN FAILURES WERE NOTED,
TYPICAL FAILURES THAT OCCURRED DURING
THE SALT FOG STUDY ARE SHOWN IN Fig-
URES 2.5 AND 2.6
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PANEL NO.

#1

#2

#3

#4

#5

#6

#7

#8

#9

TABLE |

COATI NG_SYSTEMS AND MARKI NG MATERIALS TESTED

COATI NG _SYSTEM

| norgani ¢ Zinc
Wash Priner
Silicone Al kyd

[ norgani c Zinc
Vash Prinmer
Silicone Al kyd

I norganic Zinc
Wash  Priner
Silicone Alkyd

[ norgani c Zinc
Vash Priner
Silicone Alkyd

I norgani c Zinc
Vash Prinmer
Silicone Al kyd

| norgani c Zinc

Erpoxy - 2 Pkgs.

| norgani c Zinc

Epoxy - 2

| norgani c Zinc

Epoxy - 2

| norgani c Zinc

Epoxy - 2

Pkgs.

Pkgs.

Pkgs.

PCP

PCP

PCP

PCP

PCP

PCP

PCP

PCP

PCP
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MARKI NG MATERI ALS

Bl ack Marker

Pyromar ker Yel | ow
Pyromarker Wite
Pyromar ker Al um num

30- 34B
Tenpi |
Tenpi |
Tenpi |

Ni ssen
N ssen
Ni ssen
Mar kal

Mar kal Squeeze Tube Wiite
Markal Squeeze Tube Yellow
Penamar k

Marsh T-Gade Wite (99 Marker)

Marsh T-G ade Yellow (99 Marker)

Orange
Yel | ow
Wi te

Pai nt Stick

Carco - Orange - (99 Marker)
Carco - Wite - (99 Marker)
Dykem - Staining Yellow

kem Layout Orange
Byxon Redi mar k
Amer on Bl ue
Amer on Red

30- 34B Bl ack Marker

Tenmpi | Pyromarker Yel | ow
Tempi | Pyromarker \White
Tenmpi | Pyromarker Al umi num

N ssen
N ssen
N ssen
Mar kal

Markal Squeeze Tube Wite
Markal Squeeze Tube Yell ow
Penamar k

Marsh T-Gade Wite (99 Marker)

Marsh T- G ade Yellow (99 Marker)
Carco O ange 899 Mar ker )

Carco Wite (99 Marker)

Dykem Staining Yellow

Orange
Yel | ow
White

Pai nt Stick



PANEL NO.

# 0

#11

#12

#13

#14

#15

#16

#17

#18

#19

TABLE | -

COATI NG_SYSTEM

| norgani ¢ Zi nc PCP
Epoxy - 2 Pkgs.

| norgani ¢ Zi nc PCP
Chlorinated Rubber

| norgani ¢ Zi nc PCP
Chlorinated Rubber

I norganic Zinc PCP
Chlorinated Rubber

| norgani ¢ Zi nc PCP
Chlorinated Rubber

| norganic Zinc PCP
Chlorinated Rubber

[ norganic Zinc PCP

One Pkg. EPoxy

Silicone kyd
| norganic Zinc PCP
One Pkg. Epoxy
Silicone Alkyd
I norganic Zinc PCP
One Pkg. Epoxy

Silicone Alkyd

| norgani ¢ Zinc PCP
One Pkg. Epoxy

Silicone Alkyd
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(Cond't.)

MARKI NG MATERIALS

kem Layout Orange
Byxon Redi mar k
Amreron Bl ue
Aneron Red

30-34B Bl ack Marker

Tenpi | Pyromarker Yellow
Tenmpi | Pyromarker Wite
Tenpi | Pyromarker Al um num

Ni ssen
Ni ssen
Ni ssen
Mar ka

Markal Squeeze Tube Wiite
Markal Squeeze Tube Yellow
Penamar k

Marsh T-Gade Wiite (99 Marker)

Marsh T-Gade Yellow (99 Marker)
Carco Orange (99 Marker)

Carco Wite (99 Marker)

Dykem Staining Yellow

Orange

Yel | ow

Wi te

Pai nt Stick

kem Layout Orange
Byxon Redi mar k
Amer on Bl ue
Ameron Red

30-34B Bl ack Marker

Tempi | Pyromarker Yellow
Termpi | Pyromarker Wite
Tenpi | Pyromarker Al um num

N ssen
N ssen
Ni ssen
Mar kal

Markal Squeeze Tube Wiite
Markal Squeeze Tube Yell ow
Penamar k

Marsh T-Gade Wiite (99 Marker)

Marsh T-Gade Yellow (99 Marker)
Carco Orange (99 Marker)

Carco VWite (99 Marker)

Dykem Staining Yellow

Orange
Yel | ow
Wi te

Paint Stick



TABLE | - (Cond't.)

Mar kal Paint Stick

#23 | norganic Zinc PCP Mar kal Sgqueeze Tube Wite
Alum num Barrier Coat(l O Markal Squeeze Tube Yell ow

Penamar k'

Marsh T-Gade Wiite (99 Marker)

11)

12)

ﬁ; Marsh T-G ade Yellow (99 Marker)
1

1

PANEL NO. COATI NG _SYSTEM MARKI NG MATERI ALS
#20 [ norganic Zinc PCP 17) Dykem Layout Orange
One Pkg. Epoxy 18) Dixon Redi mark
Silicone Alkyd 19) Amreron Bl ue
20) Aneron Red
#21 [ norganic Zinc PCP (1) 30-34B Bl ack Marker
Alum num Barrier Coat (2) Tenpil Pyronmarker Yellow
(3) Tenpil Pyronmarker Wite
(4) Tenpil Pyromarker Al um num
#22 [ norganic Zinc PCP (5) N ssen Oange
Al um num Barrier Coat (6) N ssen Yellow
(7) Nissen Wite
)
)

#24 [ norgani c_Zinc PCP

Al um num Barrier Coat Carco Orange (99 Marker)
g; Carco Wite (99 Marker)

Dykem Staining Yellow

#25 I norganic Zinc PCP 17) Dykem Layout Orange
Alum num Barrier Coat (18) D xon Redi mark
19) Ameron Bl ue
20) Amreron Red
#26 | norgani ¢ Zinc PCP (1) 30-34B Bl ack Marker
| norgani ¢ Zinc 2) Tenpil Pyromarker Yellow
3) Tenpil Pyromarker Wite
4) Tenpil Pyromarker Al um num
#27 | norgani ¢ Zinc PCP 5) N ssen Orange
I norganic Zinc 6) Nissen Yellow
7) Nissen Wite
(8) Markal Paint Stick
#28 I norganic Zinc PCP (9) Markal Squeeze Tube Wite
[ norganic Zinc 10) Markal Squeeze Tube Yell ow
11) Penamnark
12) Marsh T-Grade Wiite (99 Marker)
#29 Inorganic Zinc PCP  (13) Marsh T-Gade Yellow (99 Marker)
[ norgani c Zinc 14) Carco Orange (99 Marker)
15) Carco Wiite (99 Marker)
16) Dykem Staining Yellow
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PANEL NO.

#30

TABLE | - (Cond't. )

COATI NG_SYSTEM MARKI NG VATERI ALS

| norgani ¢ Zinc PCP 17) Dykem Layout Orange
I norganic Zinc 18) D xon Redi mark

19) Ameron Bl ue

20) Aneron Red
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2.2.2.1 ResuLtsorTesTS
TABLE 3 GIVES THE RESULTS OF TESTS
THAT WERE PERFORMED ON MARKS EX
POSED TO THE ATMOSPHERE AT 45  DE
GREES FACING SOUTH FOR A PERIOD OF
8.5 MONTHS, IN THIS TEST, MARKINGS
WERE MADE OVER INORGANIC ZINC PRE-
CONSTRUCTION PRIMER, WASH PRIMER,
AND SINGLE PACKAGE EPOXY PRIMER.
AGAIN, RATINGS BELOowW 7 WERE CoN
SIDERED TO BE UNACCEPTABLE, Over
ZINC. PRECONSTRUCTION PRIMER SIXTEEN
MARKINGS PERFORMED SATISFACTORILY.
OVER SINGLE PACKAGE EPOXY TEN MARK-
INGS HELD UP AND, OVER WASH PRIMER,
NINETEEN MARKINGS PROVED SATISFAC-
TORY ILY.
RATINGS WERE BASED ON ADHESION TO
THE PRIMER, VISIBILITY OF THE MARK
AFTER BEING EXPOSED TO SUNLIGHT WAS
ALSO A PRIME CRITERIA.
ONLY FOUR MARKINGS PERFORMED WELL
IN BOTH SALT FOG TESTS AND THE EX-
TERIOR TESTS. THESE WERE THE TEMPIL
PAINT MARKERS AND THE INORGANIC
MATERIALS. M ARKAL PAINT IN POLY-

ETHYLENE BOTTLES PERFORMED
2-31



SATISFACTORILY IN ALL BUT ONE

TEST, DURING PRODUCTION TRIAL THEY
WORKED VERY WELL EXCEPT FOR TWO
PROBLEMS, ONE WAS THAT THE SULLP OF
MATERIAL WAS USED UP TOO QUICKLY AND)
ON OVERHEADS WHEN THE FLUID SUPPLY
WAS LOW THEY COULD NOT BE USED,  HoW-
EVER, ONE ADVANTAGE OF THE BOTTLE WAS
THE FACT THAT IT COULD BE REFILLED
AND WASREUSEABLE. THE MARsSH T-GRADE
PIGMENTED INKS PERFORMEDEXCEPTION-
ALLY WELL OVER INORGANIC ZINC PRE-
CONSTRUCTION PRIMERS AND UNDER
INORGANIC ZINC FULL BUILD UP PRIMERS.
THE MARKING MATERIAL MANUFACTURED
IN-HOUSE BY NEWPORT NEWS SHIPBUILD -
ING, PACKAGED BY NISSEN IN BALL

POINT TUBES, PROVED QUITE SATISFAC-

TORILY UNDER TEST, THIS MATERIAL HAS
EXCELLENT WEATHERING CHARACTERISTICS

AND IS TOPCOATABLE WITH ALL COATINGS
EXCEPT INORGANIC ZINCS. [T 15 NOT
AFFECTED BY THE SOLVENTS CONTAINED

IN HIGH PERFORMANCE COATINGS.  Fjo-
UREZ2. 7 ILLUSTRATES FLAKING EXPERI-
ENCED IN SOME TESTS AFTER EXTERIOR
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EXPOSURE WHILE FIGURE 2.8 sHOwS
FADING ON EXTERIOR EXPOSURE.
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TypicaL SALT Foc FAILURE

b -

FIGURE 2
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FicURE 2.7 - FADING oN EXTERIOR EXPOSURE
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SALT IFOG EXPOSURE

st TABLE 2
YUt RD deTaY |
PANEL .
MANUFACTURER TOPCOAT MATERIALS: NO. RATING ACCEPTABLE UNACCEPTABLE
"Saaford vash Priwmer/Silicone Alkyd po1-1 10 X
30-34B Catalyzed Ep oxr 6-1 10 X - -
. Ink Chlorinated Rubber 11-1 10 X ,
Single Phg.Cpoxy/Silicone Alkyd 16-1 9 X
Alurinum Barrier Coat -.._-l 211 || 210 — e | - X - - el inadel hatiaate Tt
Inorganic Zinc 26-1 10 X
Tenpil Wash Primer/Silicone Allkyd 1-2 9 X
Paint Tube Catalyzed Epoxy 6-2 8 X
Parnt Yellow Chlorinated Rubber [N N RS0 WO PUNY VSN PSSP [y S - e s | e o e _ e
Single Pkg.Epoxy/Silicdne Alkyd 16-2 7 X .
Aluminum Barrier Coat 21-2 8 X X
inorganic Zinc 26-2 6 - l
Tenpil wash Primer/Silicone Akyd. _ 1. 1-3 } | o9 oofe— X - B T e R ;
Paint Tube Catalyzed Epoxy 6-3 8 X l
Paint White Chlorinated Rubber 11-3 7 X
Single Ykg.Epoxy/Silicane Alkyﬁ 16-3 3 X !
Aluminum Barrier Coat 21-3 8 X 1
Inorganic linc R TR PR T DR Sy A X — [N R N AR R ;
Tempil Wash Primer/Silicone Aflkyd 1-4 7 X !
Paint Tube Catalyced Lpoxy 6-4 & X [
Paint Alumin.Chlorinated Rubber 11-4 8 X '
Sinple Pkg.CGpoxy/Silicdne Alkyd 16-4 |l 0 8| o] Koo o e o oo o e . - - ;
Aluminum Barrier Coat 21-4 9 X !
Inorganic Zinc 26-4 8 X !
Nissen Wash Primer/Silicone Alkyd 2-5 10 X
Paint Tube Cataivzed Epoxy e ——- 7-50 | vomm—e} - T ] X B B ettt b i S inadeatd ntlamtina e
Paint Orange Chlorinated Rubber 12-5 3 X T
Singie Pkg.Epoxy/Silicdne Alkyd 17-5 4 §
Aluminunm Barvier Coat 22-5 6 l
Inorganic Zinc 27-5 3 X
Nissen Wash Primer/Silicone Alkyd 2-6 10 X !
Paint Tube Catalyzed Epoxy 7-6 8 X X
Paint Yellow Chlorinated Rubber 12-6 3
Single Pkg.Epoxy/Silicone Alkyd 17-6 5 X
Aluminun Barrier Coat o 2296 i e B ] e b e [ e X - - - . - S U
Inorganic Zinc 27-6 6 ’ X
Nissen Wash Primer/Silicone Alkyd 2-7 10 X
taint Tube  Catalyzed Epoxy 7-7 8 X
Paint White Chlorinated Rubher 12-7 e -3 . SN SR D X .. e | e s - IR RS -
Single Phg.Epoxy/Silicone Alkyd 17-7 0 X
N Aluminun Barrier Coat 22-7 6 X
) Inorganic Zinc 27-7 3 X
& varkal Kash Primer/Silicone Alkyd 2-8 | e I U . X -
Paint Stick Catalvzed Epoxy 7-8§ 6 X ‘
Chlorinated Rubber 12-8 3 X i
Single Pkg.Epoxy/Silicope Alkyd| 17-8 1 X -
o Aluminup Barrier Coat 22-8 0 X '
] Inorganic Zing 27-8 4 X
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SALT FOG_EXPOSURE

TABLE 2 CONT'D

PANEL /J
MANUFACTURER TOPCOAT MATERIALS NO. RATING ACCEPTABLE UNACCERTABLE
Marhal Wash Primer/Silicone A 3-9 8 X
Poly-Bottle Catalyzed Epoxy 8-9 7 X . L
raini-White Chlorinated Rubber 13-9 . 2 . o X
Single Pkg.Epoxy/Silicpne Alkyd 18-9 9 - X .
Aluminum barrier Coat.|._ ___ ] .23-9 . .8 —_ o EUUSIN SN, I o
Inorganic Zinc 28-9 8 X
Markal Wash Primer/Silicone Alkyd 3-10 8 X
Poly-Dottle Catalvzed Epoxy 8-10 7 X
Paint-Yellow Chlorinated Rubber RUSROT IO B L0 £+ ) (S M SRR IR SR X - - - 1S WU DU S
Siungle Pkg.Epoxy/Silicone Alkyd 18-10 8 X
Aluminum Barricr Coat 23-10 7 X
Inorganic Zinc 28-10 8 X
Penasark .. Wash Primer/Silicone Alkyd _ .| 3-11 | ____ {1 _6.____ e X — —
Stain Cutalyzed Epoxy 8-11 4 X
Chlorinated Rubber 13-11 3 X
Single Pkg.Epoxy/Silicone Alkyd 18-11 7 X
Aluminum Barrier Coat 23-11 8 X
Inorganic Zing g-d8-11 T ] X - _— - —— - —— -
Marsh Wash Primer/Silicone A 3-12 10 X
T-Grade Catalyzed Epoxy 8-12 7 X
rigmented Ink Chlorinated Rubber 13-12 3 X
hhite . - Single Phg.Lpoxy/Silicone Alkyd 18-12f __ ___|_§5___ | _.. SUD G PN R PRI R et —
Aluminum Barrier Coat 23-12 8 X
Inorganic Zinc 28-12 10 X
Marsh Wash Primer/Silicone A 4-13 8 ‘
T-Grade | Catalyzed Epoxy U I B5 T I D D - X o SUSEUN IS I B
Pigmiented Ink Chlorinated Rubber . 14-13 3 X
Yellow Single Pkg.Epoxy/Silichne Alkyd 19-13 6 X
Aluminum Barrier Coat 24-13 0 X
Inorganic Zinc 29-13 10 X
“Carco Wash Primer/Silicone A 4-14 2 X
urange Catalyzed Epoxy 9-14 6 X
Ink Chlorinated Rubber 14-14 3 X
Single Pkg.Epoxy/Silicone Alkyfl 19-14 9 X
- . Aluminum Barrier Coat | .. 2| 24-14} . __|_.2 oo |_ T Vo VOSREEG, DU GRPS (RSN SN AT NI S -
Inorganic Zinc 29-14 7 . . '
Carco Wash Primer/Silicone A 4-15 4 . X
White Catalyzed Epoxy 9-15 3 X
“ink - Chlorinated Rubber . 14-05f s o5 oo e e e X [SRPSRNGEY [P U SIS
Single Pkg.Epoxy/Silicone Alkyd 19-15 10 X
Aluminum Barrier Coat 24-15 8 X
Inorganic Zinc 29-15 10 X
bDykem . . Wash Primer/Silicone Mlkyd ... | 4-16 |.ceee|.. 5 Lo ._ ] i [ | o X o [N T P
Yellow Catalyzed Epoxy 9-16 5 X
Stain Chlorinated Rubber 14-16 4 X
Single Pkg.Epoxy/SJthne Alkyd 319-16 9 X
Aluminum Barrier Coat ! .. °~ 24-16 6 v




SALT FOG EXPOSURE

TABLE 2 ~ (CONT'D.)

PANEL
VANUTACTURER TOTCOAT MATERIALS NO, RATING ACCEPTABLE UNACCEPTARLE
Dyhken Wash Primer/Silicone Alkyd 5-17 10 X .
Ovrange catalyzed Epoxy 10-17 8 X R
Stain Chlorinated Rubber 15-17 5 — X
Single Pkg.Epoxy/Silicone Alkyd 20-17 7 X
Aluminum Barrier Coat .e ] 2607 | e} .6 L] - . ! X v |- U VRSSO S S -
Inorganic Zinc 30-17 10 X
Dixon Wwash Primer/Silicone Alkyd 5-18 8 X
Redimark Catalyzed Epoxy 10-18 8 X
Ink Chlorinated Rubber - . 15-18 | [ 30 | e X I e e PRSI (R S -
Single Pkg. Epoxy/Silicone AlkydZ20-18 8 X
Aluminum Barriex Coat 25-18 8 X .
Inorganic Zinc 30-18 10 X
Ameron wash Primer/Silicone Alkyd __. | 5~19 ] _ 1.9 o 1l . x. ol e . [ ol .
Blue Catalyzed Epoxy 10~19 8 X
Inorganic  Chlorinated Rubber 15-19 8 X
Single Pkg.Epoxy/Silicone Alkyd 20-19 10 X
Aluminum Barrier Coat 25-19 8 X
... Imorganic Zinc e 30~19 o b o i e e "
Ameron Wash Primer/Silicone Alkyd 5-20 8 X
Red Catalyzed Epoxy 10-20 8 X
Inorganic Chlorinated Rubber 15-20 8 , X
Single Pkg.Epoxy/Silicone Alkyd 20-20 ol 8. x| I FT B R -
Aluminum Barrier Coat 25-20 8 X
Inorganic Zinc 30~-20 9 X
"
=
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. 5 Salt Fog Exposure

e
“1-:?‘:'.(.

THS Table 3
ERAC RN NN R 3
| l ‘ aAdiiesior
Panel Mark ! i ; at
No, Coating System No Marking Material 72 Hours 240 Hours 330 Hours 1128 Hours 2500 Hours 2500 “Hre
Inorganic Zinc PCP 1 30-34 B Black Jarker 10 10 10 10 10 ! ' Exe,
1 Marking Material 2 Tempil |Pyromarker Yellow 10 10 . 10 . 10 9 Corrpsion | Good
Wash Primer 3 Temp11 Pyromarker White 10 10 10 . |10 9 Corrpsion Good
P xvd A M3 ? | Dosrvaran slbase ATvawndl evazun 1n "n 10 a8 Corxrbgion 7 Corvosion Fair
O&.LL\-U“U l'l.l Aayu 2 ATCIHNP AL | LY LUIMALRT L HLUNIRIWI A N LA d FoTEespmaTes M TR AT f""“"
UURUR R [N ENERRUIUUY B - e o e [EUNPIN R i
Inorpanic Zinc PCP § Nissen|Orange T 10 10 10 10 10 i Good
2 Marking Material 6 Nissen|Yellow | 10 10 - 10 10 10 ‘Good
Wash Primer 7 Nissen White 10 - {10 10 10 10 , Good
Silicone Alkyd 8 Markal jPaint Spick 9 Biigters 9 . S 8 Corrgsion 8 Corrpsion , Poor
Inovganic Zine PCP |7 "9 77| Markal |PolyBottle Whité T~ |20 " 7 10 10 T e T T ) 8 Fair
3 Marking Material 10 Markal |PolyBottle Yellow 10 10 10 10 8 { Fair
: Wash Primer 11 Penamark 10 . 10 ...l . 10 6" | Poor
Silicone Alkyd iz Marsh T-Grade White . 10 i0 10 10 R 10 . Yery Go
i ]
Inorganic Zine POP 77 13 7 | Marsh T=Grade Yellow |7 "~ "o 7 T Tl I ot "7 17T T TT{TTT 8 Copresion z‘.’ery Go
4 -lzuk:mg Material 14 Carco~Orange 10 10 . 10 10 2 Blist, & Cor, Fair
Wash Primer 15 Carco-WYhite 10 10 i 10 10 4 Blist, & Cor. Fair
Silicone Alkyd , 16 Dykem-jtaining Yellow . 10 10 10 10 5 Blis?;. & Cor) Fair
Inorganic Zinc PCP T e Dykem Layout Oz'ar:ge R I 7 T A £ VR AR . 1 A 1007 7T T e . Cood
5 Marking Material 18 Dixon Redimark 10 10 10 10 8 | ;Good
Wash Primer 19 Ameron|Inorganic Blue 10 ‘{10 10 10 9 i ' Cood
Silicone Alkyd 20 Ameron | Inorganic Red 10 10 9 8 8 Cracking | Good
Inorganic Zine PCP "7 77TTTIT 1 7 1 30p.34 B Black Marker Tl T TITTTTT Oz TTTTITTTT 1o I T b T UTTITTTTT Thag ; i Good
6 Marking Material 2 Tempil {Pyromarker Yellow 10 10 10 10 8 Corrosion i Good
Catalyzed Epoxy 3 Tempil |{Pyromarker White 10 10 10 10 8 Corrosion !Good
4 Tempil |Pyromarker Alumjinum 10 10 10 10 8 Corrosion  :Guod
: §
o Inorganic Zine BCP "5 ."INissenlorange | 17 10 77T e T TTi1e TTTETTTT hg T TTTTTTH 4 3 Poor
N Marking Material 6 Nigsen |[Yellow 10 10 10 10 8 Corrgsion  {Fair
Catalyzed Lpoxy 7 | Nissen |White 10 10 10 10 8 {Fair
8 Markal Paint Stick 9 Blzﬁters 9 9 9 6 Poor
- Inorganic Zine pPCP™ 77T T ] Markal {PolyBottle White ™~ |10 7 |7 e T T T 10T 17T T U 1o R 4 Pooxr
8 Marking Material 10 Marxkal tPolybot le Yellow 10 10 10 8 Blisters 7 Pooxr
Catalyzed Epoxy 11 Penamark 10 9 81, Blist, 8 8 4 iVery Po
12 Marsh T-Grade \hite 10 10 10 8 Blisters 7 Poor
Inorganic Zine PP~ 7 77T 13 | Marsh T-Grade yellow T he TP T e T 47T 10 T T 7 s Blisters | | 6 Corrgsion  Fair
2] Marking Material 14 Carco=-Qrango 10 10 10 10 { 6 Blisters ’Poor
Catalyzed Epoxy 18 Carco-ffhite . 10 10 10 8 Blisters 8 ‘Fair
16 Dykem~§taining |Yellow 10 10 9 . 8 Blisters § Corrasion Fair
Inorganic Zine PCp” 77 77 17 | bykem Layout Oiange Tl T TTT Tl T T T e 8 Blisters 8 Good
10 Marking Material 18 Dixon Tedim'trk] 10 10 9 Bleed Thru 8 Blisters 8 Good
Catalyzed Epoxy 19 Ameron |Inorganic Blue 10 10 10 8 Blisters 8 'Good
20 Ameron [Inorganic Red 10 9 9 8 Blisters 8 Fair
Inorganic Ziac PCP 1 |30-84 B Blau; Marker " lio oo B AV 10 10 :Good
11  iMarking Materia 2 | Tempil |Pyromarker Yellow 10 10 10 00 I | 7 Flakin Fair
Chlorinated Rubber 3 Tempil |Pyrom ar ter Wh:.tz 10 10 10 | Lo ! 17 g}n};;ng |1-‘n.ir .
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SALT FOS EXPOSURE

TABLE 3 CONT'D.

LHES
MARK I | ) AR
COATING SYSTEM NO. MARKING MATERIAL 72 HOURS 240 |HOURS 330 HOURS | 1128 HOURS | 2500 ' HOURS ! 2500
Inoryanic Zinc PCP 5 Nissen|Orange 10 10 10 8 Chipping 3 Flaking Poo
12 "arkxm: Material 6 Nissen{Yellow 10 10 . 10 10 3 Flaking Poo
Chlorinated Rubber 7 Nissen|White 8 7 Llft;ng 7 Blisters 5 Chipping 3 Flaking Poo
8 Markal|Paint Stick - 10 . 7 Lifting 7 Blisters 4 Mark Lifted; 3 Fla}'ing Poo
Inerganic Zinc pch 19 7| Markallroly Bottle White T T T T T 8 o "2 2 F Lx}unn Posc
13 Marking Material 10 Markal |Poly Bottle Yellow 10 10 8 4 . 3 Flaking - Poo
Chlorinated Rubber 11 Penamartk 1 8 Bleed Thruy 7 3 Coryosion 3 Flaking Fai
12 Marsh T-Grade White 10 10 10 3 3 Flaking Poo
i i e fr = ma . ——— 2 . [N —— - - - - . - P t .

Inorganic Zinc PCP ' 13 Marsh T-Grade Yellow 10 10 & Chippping{ 3 Flaking 3 Flaking . Poo
14 Marking Material 14 Carco { Orange 10 10 10 9 Clupplng 3 Flaking Poo
‘\.hlo:mnmﬂ Rubber 18 Carco 1 White 10 10 10 7 Flaking 5 Flaking Fai
16 Dykem 1 Staining Yelloy 10 8 8 7 Flalung 4 Flaling Poo

- U DU IR P N AVENSUS ION A IR i - ;
Inorganic Zinc PCP 17 Dykem hayout Otange 10 10 10 5 Blifters 5 Corrosion Fai
15 Marking Material 18 Dixon Redimark 10 10 10 10 10 | Goo
Chlorinated Rubber 19 Ameron|Inorganic Blue 10 9 . 9 8 Blidters 8 | Goo
20 Ameron|Inorganic Red 10 9 9 8 Bli?ters 8 ' Coo

- . . PR, - - e - ———— . 2 e o eaas i
Inorganic Zinc PCP 1 30-34B{Black Marker 10 10 10 10 I . 9 Bleed Thru {Very
N M. rxing Material 2 TewpilPyromarker Yellow 10 10 10. 8 Chipping 7 ! Fai
o - P 3l . e s L " 1n 10 2 Chiwnina 8 i Goo
Single Pachage Epoxy 3 Tempil|Pyromarker Whitg 10 10 16 8 Chipping 8 ] ;o G
Silicone Alkyd 4 Tempil |Pyromarker Aluminum 10 10 9 8 Chl;l)plng 8 ; i Goo

R R oY JSURS JOU N . Lo I P
Inorganic Zinc PCP 5 Nissen|Orange 10 10 10 7 Cragking 4 Flaking 3 Poo
17 Marking Material 6 Nissen|Yellow 10 10 10 . 7 Blisters 5 Flaking Fai
single Package Epoxy 7 Nissen|White v 8 Lifting 7 Blisters 3 Lifting 0 Corrtosion 0 Flaking Very

Silicone Alhyd 8 Markal {Paint Stick 10 8 Blisters S Crdcking 1 I 1 Flsking Poo

— - PR PO e e .. |
inorganic Zinc PCP 9 Markal ([Poly Bottle White 10 10 10 9 . 9 v Gou
13 Marling Material 10 MarkallPoly Bottle Yellow 16 10 10 8 Corrosion 8 i i Goo
Single Package Epoxy 11 Penamark 8 Biisters 7. 7 7 Chipping 7 Fai
Silicone Alkyd 12 Marsh T-Grade White 10 10 10 10 S Flak‘lng Poq
tnorganic Zinc PCP 7771 13 | Marsh f-Grade Yellow | | 10 | BT A R 8 Chipping “1e Crac*in*g . Fai
19 Marking Material 14 Carco {1 Orange 10 . 10 10, 9 Chipping 9 i Goo
Single Package Epoxy 15 Carco { White, 10 10 10 10 10 Goo
Silicone Alkyd 16 Dykem 4 Staining Yelloyw 10 10 10 10 - 9 Goo
Inorganic Zinc PCP T Tag Dykem Jlayout Oxange R T R T EE 1 10 T 7 Blisteri;{g 77 T Goo
20 Marhing Material 18 | Dixon Redimark 10 10 9 9 Bledding 3 Goo
Single Package Epoxy 19 Ameron {Inorganic Blue 10 10 10 10 10 Goo
Silicone Alkyd 20 Ameron |Inorganic Red 10 10 9 8 Cradking 8 Goo
Inorganic Zinc PCP T 1 30-34B |Black Marker T 10 T " 10 - 10 I T S 10 Goo
2l Marking Material 2 Tempil {Pyromarker Yellow 10 10 - 10 10 8 Geoo
Aluminum Barrier Coat 3 Tempil |Pyromarker White’ 10 10 10 10 8 Goo
4 fempil {Pyromarker Alumjinum 10 10 10 10 9 Goo
Inorganic Zinc PCP 5 Nissen {Orange B T T 10 ) 10 "0 6 Poo
22 Marking Material 6 Nissen |Yellow 10 . 1o 10 10 6 Poo
Aluminum Barrier Coat 7 Nissen {White |, : 10 10 10 10 6 Poo
8 Markal |Paint Stick 10 9 9 8 Chipgping 6 Poo




SALT FOG EXPOSURE
TABLE 3 CONTINUED ,

e

Ao LD Lm0
MARK ,—tunz;J
COATING SYSTEM No, MARKING MATERIAL 72 | HOURS | 240 | HOURS| 2330 | HOURS | 1128 | HOURS |2500 | HOURS L5006 &
Tnorganic Zinc PCP . 9 Markal |PolyBot{le White 10 ] 10 i 10 X0 8 Fair
Marking Material 10 Markal |PolyBottle Yellbw 10 10 10 10 7 'Poer
Aluminum Barrier Coat 11 Penam:uik 10 9 o 9 8 8 Good
12 Marsh T-Grade White | 10 , 10 10 8 8 {Fair
Inorganic Zine PCP | 13 | Marsh T-Grade Yellow | 1T T 10T 10777 TTTTTT 0 Major Blistl) 0 - {Poor
Marking Material 14 Carco-Orange 10 10 10 2 Major Blist, 2 ‘Poor
Aluminum Barrier Coat 15 Carco-White 10 -l 10 10 8 S1, Blis 8 ‘Good
16 Dykem - Staining Yellow 10 ) 10 10 8 6 ‘Poor
B IR ) wm— - - e vt e { o — s i o et o B R et e TR, . - !
Inorganic Zinc PCP 17 Dykem Layout Orange 10 10 10 6 'Sl. Blist, |6 ;Fair
Marking Material 18 Dixon Redimark 10 10 10 8 8 .- Good
Aluminum Barrier Coat 19 Ameron | Inorganic Blue 10 10 10 8 8 {Good
20 Ameren |Inorganic Red 10 10 o bie 8 8 iGood
- . I DRSS R z
Inorganic Zinc PCP 1 30~34 B Black Marker 10 10 10 10 a0 Good
Marking Material 2 Tempil {Pyromarker Yellow 10 10 8 6 Mod,| Chipped 6 ‘Poor
Inorganic Zinc 3 Tempil |Pyromarker White 10 10 10 7 S1, Chipped | 7 {Poor
4 Tempil |Pyromarker Aluminum 10 10 10 10 . 8 {Fair
Inorganic Zinc PCP 7~ [775 77 |Nissen|Orange | T I 7Tl 10 TUITT T 10 TN g st making 77 T 8 wasor iak L s
Marking Material 6 Nissen |Yellow 10 10 0 - Sl g 6 S1. Flakine 'Fois
Tnorganic Zi 7 Nissen [White ' § 81, Flaking Fair
#an ne 7 Nissen |White 10 10 9 S1,|Flaking| 8 3 Major Flak, Poor
8 Markal |[Paint Stick 10 10 9 S1,|Flaking| 7 4 Major, Flak, Pour
Inoroanie Zine DD 77 7T e T I Mankal DAl ubatdla Whadsd TTTTTIT] gt | e o o i s S Has i - !
snorganic Zinc PLE ) MATKAL (FOLYOOLLAS WNitle ) iU 9 S1,|Chi ¥
Marking Material 10 Markal {PolyBottle Yellow 10 10 9 Sl. Chiggzg g g gggg
norganic Zinc 11 Penamark 10 10 9 S1,|Chipped} 9 7 al
12 Marsh i\-Grade Yhite ) 10 10 10 10 L0 "er;‘ (
Inorganic Zinc PCP ~ | 13 ' |Marsh F-Grade Yellow | {10 [T T {107 77T jw0 | 1 I ) - Ver
9 Marking Naterial 14 Carco-arange 10 10 9 8 [‘2 ge{dt <
Inorganie Zine 15 Carco~fhite 10 10 10 10 0 'Vz;l C
16 Dykem~Staining [Yellow’ 10 10 . 10 10 Fo lverg; C
Inorganic Zinec PCP~ 1717 77| Dykem Layout Ofange ~ | 10 | |10 ] b et ] [ WS (PRSI U S
Marking Material . 18 Dixon Bedimark 10 10 - ig 11 ig 3'-0 K’ery C
Inorganic Zine 19 Amevon |Inorganic Blue 10 10 i0 10 10 Yery ¢
20 Ameron |Inorganic Red 10 10 10 9 }g %355 ¢
i . g




ih=¢

1

EXTERIOR EXPOSURE

!‘ ;"‘u"l TABLE 4
e e AT T
L] ‘ ACCEPT- UNACCEPT-

N MARKING MATERIAL EXPOSURE FORIFOUR MONTHS EXPOSURE FOR_EIGHT AND ONE-HALF _IMONTHS ABLE - ABLE

1 30-34 Clach Marker Over: i ¢
Inorganic cinc PCP 7 Mod. Fdded 4 Badly Faded ! X
Vipyl Butvral Wash Primer 9 s1. Faded . 8 X ‘

Singte Pachage EpoxXy ...} —emoe 8 __ Sl._Faﬂed JEURE UV NIV IS P 6 __|Mod. Faded .._-| - - UL DD Pt X

- ! -empii Pyromarker Yellow over: i ;
Inorganic Tinc PCP 10 Excellgnt 10 |[Excellent X % ;
Vinyl Butvral Wash Primer 10 " 10 " X
Single Pachage Epoxz_ [UUTUE U ¥ R IR IRy P I eceantl e L0y - I I . e X -

3 Tempil Pyromarher White Overx:

. Inrorganic Zinc PCP 10 Excellgnt 10 |Excellent X ! i
Vinyl Butyral Wash Primer 10 " 10 " X g
Single Package Epoxy . -} - - 10 b ] e [ ] e e e PO\ I B ot - X .

4 Tomp1l Pyromarker Aluminum Pver: i l

! Inorganic Zinc PCP 10 Excellént 10 |Excellept X z
| Vinyl Butyral Wash Primer 10 " ’ 10 " % !
single Package Epoxy . --- - oeemm-] =10 N ISR IO IR PRISRUN, R 1 L RS IOV - - X i ;

5 Vissen Orange Over: i
Inorganic Zinc PCP . 10 Excellgnt 10 Excellent X ‘

Vinyl Bueyral Wash Primer 10 " 10 " X
Single Package Epoxy [ R UL U U RS RS 10, Nl - . - X

0 Nissen Yellow Over: 1
Inorganic linc PCP . 10 Excelldnt 10 [Excellept X
vinyl Rutryal Wash Primer 10 " 10 " X

B Single Package Epoxy R . L. 100 " 10 " — - ol e} o X w -

7 Nissen bhite Over:

Inorganic Linc PCP 10 Excellent 10 |Excellept X

Vvinyl Butyral Wash Primer 10 " 10 " X
| single Package Epoxy . . . |ecmme— . 10... LA EU— 3 _.'chipped| - -Poor Adhesiof —. oo b b e} =
8 Markal Paint Stick Over:

Inorganic Zinc PCP 10 Excellgnt 10 {EBxcellent X

Vinyl Butyral Wash Primer 10 " * 10 " X
. Single Package Epoxy SR S 10 ' JREE OSSO RSO I 10 " . ; R P X .
g varkal Poly Bottle White:

Inorganic Zinc PCP 10 | Bxcellgnt ' 10 |[Excellept X

Vinyl Butyral Wash Primer 10 Excellgnt 10 |[Excellept X

Single Package Epoxy o~ s1. Figkedi i | e e e e _.3 . |Flaked } Poor .lﬁdhesion . - X
10 Markal Poly Dottle Yellow:

Inorganic Zinc PCP 10 Excellcjnt 10 Excellent X

Vinyl Butyral Wash Primer 10 " 10 " X

. Single Package Epoxy e e | 10 " e s ] e e 3 _ |IFlaked  Poor. Adhesion . X

11 Penamark Orer: |
Inorasanic Zinc PCP 8 S1. Fagded 5 Badly Faded - X
Vinyl Butyral Wash Primer 10 Excellant 8 S1. ¥ad*d X .
Single Packuge Epoxy 7 y ded 3 Radly Eaded i X




EXTERIOR EXPOSURE
TABLE 4 ~ (CONT'D.)

———

Tin Revivd"sy

1
P ’ |
‘ E;::gll MARKING MATERIAL EXPOSURE FOR FJ)UR MONTHS EXPOSURE FOR EIGHT AN ONE-HAILF MONTHS ACCEPTABLE UNACCEPTABLE
12 slarsh T-Grade White over:
Inorganic Zinc PCP 10 Excellent 10 Excellent X
Vinyl Butyral Wash Primer 10 Excellent 10 Excellent X
Single Package Epoxy w | e—eem . T |Cracked] S1,_Flaked___|_ 0 ... .JFlaked 4nd. Fade F“"“"""’"‘"’” JAF SUPUTRSURN U N DI 4
13 \larsh T-Grade Yellow over: .
Inorganic Zine PCP 10 Excellent 10 Excellent . X
vinyl Butyral Wash Primer 10 Excellent 10 Excellent X
Single Package Epcxy TN P e X Excellent __ | ___ | 7  |Faded RSN S S e X e o
14 1 Carco Orange over: l .-
Inorganic Zinc PCP 10 Excellent 8 S1l. Faded
Vinyl Butyral wash Primer ' 10 Excellent 8 S1. Faded X
1 Single packige Epoxy e e} 10 [Excellent ___ oo e T _|Faded | ___ I DR I AR VD SR S
18 Carco White over:
lnorganic Zinc PCP 10 Excellent 10 Excellent X
Vinyl Butyral Wash primer 10 Excellent 10 Excellent - X !
Single Package Epoxy e} mme | 10, _ |Excellent.._. . e jo. 4 ... |Faded [ SR veaan .o . [ X .
16 | Dykem Staining Yellow | i
i
; Inovganic Zine PCP 8 Faded 7 Faded X ’
l\'inyl Butvral Wash Primer 10 Excellent 10 Excellexnt X
Single Package Epoxy | 4. 10 Excellent .. .| _.. ___|. 7 .. IrFaded PR BT > S
17 Dykem Layout Orange
Incrganic Ziue PCP 0 Complet¢ly Faded . 0 Completely Faded X
Vinyl Butyral Wash Primexr 0 Completely Faded 0 Completely Fade X
Single Package Epoxy R 5 Faded ~ |-s =]~ 0 o |Completély Faded .._.__. U IR [N R X
13 Dixon Redimark over:
Inorganic Zine PCP 0 Completely Faded 0 Completely Fade X
Vinyl Butyral Wash Primer 8 Sl, Fadgd 7 IFaded X
Single Package Epoxy R 3 Faded and Discolored__.. 0. Completgly Faded ... - N e o ef e X
19 Ameron Inorganic Blue over: .
Inorganic Zine pCp 10 Excellent 10 xcellent X
Vinyl Butyral Wash Primer 10 Excellent 10 fxcellelt X
Singlc Package Epoxy oo 1 10 Excellent _ e | -8 IS, Chigped..__ || . _ B R N .
20 Ameron Inorganic Red over;
Inorganic Zino PCP 9 81, Flaked 8 S1, Fadad X f
R Vinyl Butyral wWash Primepy 10 Excellent 10 xcellent X '
- Single Package Epoxy — e =~ -8 81, FlaKed ____ |. ... _ 1 "8_ Plaked | ... | ... _ _ N X
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